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(54) INDUSTRIAL ROBOT SYSTEM 

(57)Abstract: 

PURPOSE: To easily and accurately set the relative 
position and attitude of the coordinate system of a 
manipulator in a short time by computing the relative 
position and attitude of the coordinate system of the 
manipulator from instruction data obtained from 
instructions using the manipulator. 
CONSTITUTION: An industrial robot system comprises a 
robot 1 with a sixth degree of freedom, a positioner 2 
with a first degree of freedom of rotation, a controller 3 
for cooperative, or synchronized, control of the robot and 
the positioner, and a teaching box 4 for use in 
instructions. The relative position computing portion 51 
of the controller 3 computes the position and attitude of 
the coordinate system of the positioner 2 relative to the 

coordinate system of the robot 1 . A storage portion 52 for storing the relative position and 
attitude which are the computation results, and a control portion 54 for performing coordinate 
control using the relative position and attitude, are disposed. Since the relative position and 
attitude can be computed via instructing operations and internal computations, the relative 
position and attitude can be defined with ease and accuracy in a short time. 
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^ ^ V ^ h° ^ - COSS* Offl^f fiBS.t>» ^ lulB 

gPt^M L HlMSr *t-|.fitl<50^^ ^ vri b° I/-;?' com 
ltOV^b^l^-^tcJ;0 3|IIi5c*-ri.i^:tJ;'9, # 

[11*313] mriBffl*ffiKa.tA'^iO?1IS:^Sti, i5[^ 

-:^'£0iiJffliat^"l&^'^Taj?''9A£0lB'li ■ ?mS.t>'Si*^ 
fi^ oMfPSHtcJ; '9ffiBg$3fi. MiB-7-bj.^-^PEg-c 

&tMaMt-i.iS5giB'iii^: . m%mmm.mfmmtiiw^ 

t^m^-> N° 9 ^ - ^' Sr IB'fi^ h IB'liSP t . Iti lE^m' n° y ^ 
[ if 6 ] I^O vri b° ^ V- ^' HyiB# vri b ^ 

-7- b A ix - ^ ^ talBH 1 



^7-b'y bft^A^IS^-t-SfajEgPi:. fffiafflMfiaa 

t5tt-g>iiic^-7-b^i^-^' (Dmm^n ^'Ho^wd 

[|f«Il7 ] 'yts:< b t 2^50^-bA^-^i;HtriS* 

b A - ^' a ^ A <?)IB'li ■ 

s.t/:w* ^ ^f 5 $ijfps« ^ tfriB=§- b ^ 1^ - ^ a)mM 

ift^^&fiax^-^^i?"4l'-y^xtj; 0«fig§tL. firlB 

>y bi^x-rAtfev^T . K)f^rn^-^Ai5:^B#. 

^ b A 1^ - ^' Sr § -tt BU ISm 2 i?) V b A - 
:5'OffiS^>6^^);^7t^ 1 b ji. (.cB 0 #tt ^> 
^x/::^y-;P5feiffi5tO'ES&lAS&»^«i#L^rj&i^>miBm 1 
co-^rLbA^-^Srtaiilfi^^^-lir-l.l&f^^-Fi:. mflS 
^ 2 CO b ^ Ix- ^' ^ tJ)f^$ lirfc^^lilBII 2 vz^ 
b° jL i^— ^ cD&m^-t)'' ^ ^tim^'m 1 c^-^r: b J2. V— ^ 

-y—)V(7)mmf<tmdM i ovz^b^u—^cojsg^i-c 

[ft^JSs] KiiBife^Bttfctt^ilJf^^-Kco-igjD^;?. 

-7-bii— ^coSWSWKif'^raiS'-^AOia'li ■ jSfi: 

&z/mm iffo mmmm t mfifi# v - b ^ ^ - ^ c^ic^ 

2r^f 3 X -^y^-.-ii -y ^xt j: OltfiSc^tL, MIB 
V b A 1^ - ^' P^T' 111 Wat/'^ilSifiM'^* &mm 
n.il -y bv-x-f Atcfci ^T, tiwiift-ft^tf ^v^bJ.^ 
-^'^0^■■;^-7°^iJIS^^^KS-C#^ig^gE^;. mipr 

n^/^ Ai5:^B§tfriaf^iitf)f^^tT a -7:1b ^ i^-- iJ'cT)^/ 

ffln.1; -y bi^XxA, 

[|f*Jll 0] tulBSili|«)^^t:tTa^-bi^-;S'c7)^' 

iBi!J<7);S«ffla4^-y b i^Xr-A, 
[0001] 

Atcp-r^, 

[0002] 
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[00 03] ^ot^&iigt!)f^MWt 3 -r±i,zm 

[0004] Ia!*t7)*llffln.1i v b ^-J^^.f-AOn.H'-y b 

^ J: l'fM0J-f--g. o EI 1 5 1± 6 g iSSr*-f--l> n4<" -y h 3 
1 i: 1 iiS^^r-t^llIfc1ti^'v'3-f3 2&V-etL^>?: 

Mfw-r h mmmm. 3 3ts-t^t£h mmn ■/ h j^x -r a 

«^JS;EIT-S) D . m 1 6 iiia 1 5 tistt I. n.i<' >y h 3 1 
i;EIlK.1fi^'v-H-^3 2i;C0{4aMf^^^LTV^^» 121 
6^^^>-6^*-g. J; 5 tn4<>y h 3 1 coMSS^SO^^^^^/t 
Ulte'-ff i^'v- a 3 2 OJ^m^ £l<7)ffi*f-f4Hti . ( L 

X, Ly. Lz) -C-aStL. |ae*(73i^;:^-f AtiJV^t 

a^n-y h3 1 i:EHK4fi^'S^g-?-3 2^Z3^y^~X34 

[00 0 5] ifc. ta^*i7)^llfflo4<-y b£^XxAOKl 

[0006] taa^co^Uffla^t'-y hJ^xf-AcTJfjS 
|5l«ifmiKS#c7)l){^#St:ov^TH 1 0 ^ 1 1 t:IUBJ^-r 

^, 01 0ti3V>T3 5t±6 gi^&*-ri.a;Jf'y 

3 6(iH7j^L^V»lMll6fS2r^fr-g> 1 gSS<?0*^i^> a -^ 
X'h^. u;Jf >y h 3 5 05fei^tCt±>y-;P 3 7 t^Wi 0 #tt 

tX< i> h ;k t 3 3 6 comm^. 2 1± T-f*Jt § 

tihXo n.-jl v h 3 5 *iffiilsli6#-r.&i6#^- i: 
LX\^^. -f^xi^-h. mi(nm\^'^~Yt<z$i\^X[i. 4t 
i-'i/a-^3 6£0llIlteW^^Illls$-lJ:/v:«-^. V~)V%^ 
.i±rQtiSlffi^^±-CffiSffl^«^$nooQ' c7)^jiM 
t.Zl^m'rht^i,z^V~)V^9 V)Vt V)Vt ' i:^ 
S J; 0 r3t^-y V 3 53{)iiiC^{^l. t>0-rS>S , 
[0 0 0 7] t.fz. mi 3iC^-f j;3^3^iDV— b'A 
1^— (o;J<>yh38. :ifyv'g-^39. :ff>?>'gi-4 

V 3 4 0 (7) ^> ^r<7)^ i: <?)Sii|K)#30i' 



[0008] 

[0009] ( 1 ) ffl>Prf4a^«^Sti3V^T 

OiE«tc-|jiSi^-r^'i:'SA^3^ D . -f-co/::^)-^ -y hr 

-yr(c^:;*c^B#rai:^Sj^»^-r'^^M;Oi?>S. IS 

[0010] *5i0H^oif 1 mfmim 2 iBtt^o^iig 

•SS*ffln4<"-y h>':^T-A2rSfft-r-&^i:SraWt L. 
»^ Sr ft i6 -g. i <JD # -g. MUffl n 'y b X X A £ ^ 

[0011] ( 2 ) S tte*i7)*^fflo.-n ^y b 

Sr Ltz\-^mi-^'^mrz^Z'?-\^a.\y-^'-^>'X'r 

MzmwLtz\^m^mnmmmx'h o . ffiwis^^^ 
[0012] ^^whcnmimswm'mim^t. ^-t^ 
[0013] {3) ±tz. ^mmwm7^^zi6\■^x^i. m. 

i£ll^tb^0^l^tB!*tO^||ffln;lf'y bv-x-rATti, V 

[0014] ^%m^m-mm.bmM(^wm. ±Mmm 

^ Lf#^S^ffln.ii'-y b v-Xf-A Srffi^-f-^ :i t ^ ea^ 

[0015] (4)^>t, t^5ftt0-^liii5Kl^O^i6»# 
^—Y-\,zii^\X^i^ ^2£7)n4i'v Mftf^B#t^2(50nrn' 
-y h<7)ffiS^?&^^^^3tmicOnrK-y h O^y — ;HfeS<7X2 
Raz>"*# Loo^ 1 (?) n 41' V b 3i)^16^^-r 
K t*^^rv-i3^c*6. >y— ;t^#t4^ l <nx3ifs^-/ Ya^m. 

W?kX-%^ L-:>-:>iiLmcr)^m 2 ton xff -y b tiE^ LT IS 
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[0016] :^mmcom^^7 Rz/m^msmmcomM 

[0 0 17] (5) ifz. m^(7)3^[il±cr)^-\z'A\y 

— ^ ^> ^: -i. i^:^ T- A « . Ki^'^Tn ^ A 1^ 

[0018] :^mmmM9Rmmm. i o%m<^9t 

[0 0 19] 

mmirmismico^-'c^u-is^im^-^timMizj: Kin 

[0 0 2 0] (2) ±ii {?%m:^mmtxot'ti>m 

[002 1] m.{wmmk\^^'i>h.^hm 

(^W^^WkU^^^ ^luieiSlc7)V^h°Al^-:5?Srfflt^ 

t . msmMimm/^mizM't^^y't -y hm^x:^ 
m.&~t^^&^t . mimMiiLmRx/^mt^y't -y h 
m^ht fc»f^rni5^-^Aisr^wtt3ttsm i c^vr^t- 

[0 0 2 2] (4) ±m(^mti^mkLXob^^M 

m.) m4mcr)m'o^:mm.-t^tzi^i>z. ^WMcoimmi 

IBmoM*fflad<-y hi^Xf-Ati. W-f^rn^/^Aii 
# -eci U A - ^ ^ ffl « § -ti: § - K 



kzM'onif^tifzy-ii'^iScoiiLmm/^^unL^ 
~]^b. mim2cr>'?~t'jLU-^imi¥^-tfzm^m 

— b° ^2. 1^ - ^' tBX 0 # tt ^> tt/:: -/l^^fei^toOTc?);?*. 
[0 0 23] (5) ±iB (^H^;i)«?*Lj;ai:-ri.ii 

M) m5m(7:>smimfS.'t^fzibi,z^ ^?tm(Dimm9 

[0 0 24] 
[-f^ffl] 

( 1 ) ±ia (iiii^if?^-r-&^ci6o^s) ^nitiaa 

[002 5] {2) ±.iimm^mm'ti>fzib<7^^^) 

m2mizimLfz^^i^-t^ztizx->x. -e^^b^. 

i5:^To 7 A o I, ^ T Sifc^-r h 'J^^:^^^ < L X 

[0026] ( 3 ) ±ia (Mm^mm.-t^fzi^c^)^m 
msmizamLfz^^^^-t^'i ti>zX':>x . ^ 

Ml-m>fzisb. Ul-ftT a ^' ^ AiSc^Bt t is tt -g. ^Sf^ t 



[0027] ( 4 ) ±iB (mm^mm-hfzibc7)^m 

m 4 II tlBK L ^ *t- ^ ^ t j; o T , f^Si|iJ)# 

[0028] ( 5 ) ±ifi mm^mm-^fz}sb<7msc) 

m4iItiBKL7t¥S^*-r.l.^ i-^T, M#Tn 
:^'rJ>.<nm m^<7y^±.^mh^ht^X^ h o 

[0029] 

[HSft^J] 

{ummi ) iiiT*^BJ!oii5i<]ai&z/ii5t<Ji2«-* 

litWcol^T. 01. 02. 1213. ia4^#B§L^5&i'^ 

[0030] m\ \.t-i^wfi<m^bt£h—msmx3if.^y 

b v-XT-AtOMiSiaT-S) 0 . iO> X7^Ati6gE^jK^ 

:fi-ri.a4^-y M i; [Mitel g*JK^*-r.S*ri^'S^3:^ 
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3, m.^t,zm\''>h'r^-i'y^'yn-y^x4i,zi om^^ 

g|55 4^^rL-CV^ 



[0031] liLhcOi ^ tc«jS;§ixfc*llffln;J; -y h 



^i47tti.tfO° t-t^o -ecO;SPlS-T■^'-f•y^■^^ 

LiE«-r.S i i: J; 0 . n*; -y h 
icOSS^SMl-C-^^iXi^c^t^PltOMS-fe (xl, yl, 
zl) ^#^^fc3&i"T#^, $^>tc. II|!f6«l7(7):ft«^ 

htJ;^- SMM (x2, y2, z2) 

I.. |l|«tc[lIteW7^-92(lte$-li:/cji[P3^a4^-y M 

tJ;i9ii:^K-r-i>ii;t:J;D. ffiMffl (x3, y3, z3) 

^fmtLfzPim±l>z^L. i(7)3^Pl, P2. P3J: 



5t^SM(xO, yO, zO) 
[0032] 

[iici ] 

Lx = xO, Ly = yO, Lz = zO 

[0033] t^^K). wsM^^raoffima^i** ^ o 

j*ffi^ZM2co*JSMWi?):^ri^t4mTc?)#JiilT'*ai6-i. >i h 

fj^T^h. t-r. X'¥[frti:IlI«KM7tcSli:T*o,c5P0Sr 
(2) 

[0034] 
[^2] 



7r= p 0 p 1/ li p 0 p 1 

= C fi K, fi y, M 2) 



[0035] tfz. z'mi±mmm7cr,jf\^^^-tfz 

IBst (3) iz^O^ib^it^, 

[0036] 
[iS[3] 



w = (POPlxP0P2)/'||POPlxpoP2|| 



= ( £i) X, 6} y, (t) 2) 

[0 0 37] Y'Wio:^r(*]&^-rWi'^^' h/i- 

[0038] 

[1:4] 

= ( u X, u y, u 2) 

[0 0 39] liLhiO, o;ji'y h l(7)^M^SMl3&^ji>;^*. 

i^'i^ 3-^2 cr>mW:^i:mcr>nM^iLm.Rt/mmx-$) h 

P0= (Lx, Ly, Lz) 
[0040] 
[it5] 



M = [ V o) ] = 



u y t> y £i> y 



;^ z u z ct) z 



[0041 ] tr#-S. .1 i: :6i'-C i' 
[0042] 

me] 



(6) 



^tfflT6-2 780 6 3 



X 
Y 
Z 



L X 



L y 



L z 



Ay w y y 



/{ z V z O) z 



[0 04 3] fcfcL. isC ( 6 ) tCt^^^^T 

[X, Y, Z] ti2MlJlffi^S-C-^^ti^o:Jlflffit* '9 

[X'. Y', z' ^ i,ti:vQ.^mJkX-^^ixtzmmmh 

^03^ (6) ^fflU^<Ii;(Cj;D. Mffill^^ralOffi 
S^^ff 3 ^ h . a;i1>y Mi: a 2 

[0044] r i T1i. ndl' 'y h 1 i: *f i^'i^ g -;^ 2 i: 

\-^XhJiMhnmcr>mWX. n^'-y h 1 2<?5Jffi^^2Ml 

2>^*^>;=*^/-cn4t"-y h 1 3iDffig^ZM130fflM4Mi;® 

at/f^i^'^- 3-^14 crimm?kxmA<^mniiMM/ 

[0045] IJUiO j; d tC. 'v'rib°jLP-:^?P^c7)ffiS^ 

[0 04 6] (MMM2) m3t,Zii\,^XO7n-yhlC0& 

1, P2. P3, P4f#^3ix^ii:t^i9, i<7)|^<7)3jirt0 

3 2 O^^p^j^t^ ^ 5^^) ^ t tfix- t^h. -t^r 
;b-fe., -ec7)4;S<50P^t0 3;ScOffl-^tJ: 0 4ilOc73RSOl 
tf'C^POK P02. P03. PQ^^I^i^^^hij^-C^^ , m. 

^mzmirhm^^m^^tmm^xf'?~^:i.i^-^<^ 
i:'»«j:<nrf?-y h 1 h^-\^^v~'^m<r>imum.'^ 

[0047] SJt. 116 ( a ) \,Z^-ti. 0 i,ZV~)V5m 



cos 9 -sin 9 0 



sine cos 9 0 



0 



0 



X • 

Y • 

z ■ 



<^WM:l,z J; 0 n 4^' -y M <r>mm^m.\,zm.'M. S tLT V ^ ^ M 

^KKi}i^]:.xv^fz^^^^x.h. .r<50j;d^4t^tci5 
(b) t^-Tidtiife^r-'-^i: LTtiPl'. P2\ P 

y <7)mwMtLxM^'&.±ix. ^coB^^tti Dafltw^ 

ffl^-fiaP0t>ffL|^^Sr4.'5/^PO';i)iill»:fea^: LT 
lS];6i'a^-i.^^i!6lM]|KW7Sr^-tJ*#WZ' ijM^Sri;^ 

I ^BPl^m.^Lfz'immmz-^y^-^Xtit. n 

;j;-.y b i(7)mi^±tc*3i->T'y-;P5o^»^Pi-cffe 

^Ltzm^(nmm>,zmM'thmm^^^m.Hh. ^coi. 

■3^#SSrfflV^T3,.5§rifc^KL7t:*^-^, EI60 ( c ) 
t . ffi*f{aHP0tCOV^Tti;ARfcttlj^^*i^ 

ft 

[0048] ( slitM 3 ) :^mMcr>imm s mmco^^m 
co—mmmi>z':>^-^xm8^:i,ti,zmm-ti>. iiisti. ^ 

i}^^^'yX\>'>i>. 

[0049] OT. HI t7KL/^>'X7^Afc-:>\,'»T. n 

umm^}^^m$tLfzm'^i,z-:)\^xmm'r^. 



MOa>i;' >y M t^c^^tzTti-Jiy ai'2 ^^MULWm/^ 

mt. mmm i iz^-t^^xsj^M^-th ^ti,zx*)T 

[00 50] P01= (Lxl, Lyl, Lzl) 
[0051] 

mi: 
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Xl i> Ki O) k1 



/zyl yyl wyl 



/^zl yzl ctizl 



[0 0 5 2] ^O^^MtJ^V^T. M h^^'S^Vn 

0. ^^M*ou;li'>y b ic=0JSM^^A^^>;^;^c*r>;^i^3^2 



M2= [/z2 tTTcT^] 



[00 53 ] P02^ 
[0 0 54] 
[^8] 



^z2 I) z2 (o z2 



( Lx2, Ly2, Lz2) 



[0 0 5 5] iniiS!Mmrf*(:*5tt^fflM{iMaV*^ 

P 01 i; P 02com^ ^> TiSs^ t J; 0 i i: S S <, 
[00 56] 

d=(Lx2-Lxl, Ly2-Lyl, Lz2-Lzl) 



M 12= M2 ' • Ml = 



[00 58] ^Mmm^wmizm>r^Lfz\s,mimmco#{L 
s tLt V ^ ^ fA^K.-s X- ^ ^ o 4f >7 b <7mm)^.<7)mMmR 

m.^f^ljZ-:>\^Xt,ti}LWf~^Pn= (Pnx, Pny, Pn 
z) i: -y— rJ'Ti)-!) 3 x 3 V h U v i^XMtn 

^(7)SSx— ^ Pn' Rt/^y— ;l'C7)^#x— ^Mtn' tiZ^ 

[0059] Pn' = d + Pn 

Mtn'=M2-i ■ Ml ■ Mtn 

ti. ±.%m%^^m7r^!^,^-^^z-^^^X'iloZbi<zX 



= ( A Lx, A Ly, A Lz) 

i/::#»t->[tti.^J^>'N°^;^— ^ M2ltoi->T t> Ml i; 

M2tJ; OTISs^; (9) tcj; 03<ii6^C t;{)i-CS^<, 
[0057] 
[i^9] 



x2 0x2 o) x2 
iz y2 y y2 w y2 

fl z2 I) 22 6) 22 



/zxl uxl CO xl 
U u yl <t> yl 
zl u 2l o) zl 



0. ffi*f©M^^StCMJEt7^cffc^KTO:r^A^t#-g.» 

[0060] ( 4 ) *»aB<^it«]a 6 lBtt<5^»BJ 

t±IlllKM2 8S.t^'2 9 Sr*-ri. 2 gi^<5D*^>''>' a i^C 

hh.:. Zcr)lyX'fMZii\\Xu:f.-/ h 2Acn>mSJk^m. 

tLfcffiMffiM* 2:M2tD#ffiMMX ■ - Y ' - Z ' 

m^^LXu:^. X' ( + ) :^|tit^L IX 

U X' (-) ^[Blt>!^t 1X2. Y' ( + ) :^|Blt:^t ly 

U Y' (-) :&[B]tMt iy2. z' ( + ) :^iB]t:«t iz 

1. z' (-) :^[fiifc^LiZ2^A;'3^S-rSifcfcJ; 

D , 4ti^'S^ 3-^2 3<7ymimmk±.f<zm.m2 7 
-Sifcj&iT^S, ;i7)«^2 7tiBfraiOi:i5DffiMJffi^ 

^±.i,z'^m^tLX\-^^fzib. mL\ii.mwM2 at^amm 
m.Ltzm^\,zMm2 i\,mm2 1 • i<zmmi,zmmi^m 



(8) 



^tfflT6-2 780 6 3 



[0061] iMmmt^^miyii^^j:^: 0 hz. ±ie#s^ 
[0062] ( mmm 5 ) ^^mmmM 1 m/mim 

suW>cr)%mcr>—mWi^zr>\-^xm9mfM 1 2 ts-f 

v h 3 5«5fei^Btti>y-;l'3 7:<)>ffiiO#tt^>tL-Cl^ 

So nil 2j&-^;b:^)-.|.j;3t*^fMtci3U-Cti. 
^y^4<-/^X4 7tCj;i.ffc^iif^^tC30£7)|jjf^^- 

[0063] i-f'lJj'f^^:— K 1 ti. v h 3 5 ^fe !> 

[0064] tfzmi¥=E- K 2«. H 1 0 o 

t:. ;ffy>' 3^36 §rif)^'^§-ti:/-c*4-^"y-;k3 7<7)5tS 
^SQS.t/-^^' b/l' t >{)i'*f a 3 6 cOJffi^^21±T 
^^Jt S ^ J; -5 n 41' >/ h 3 5 *if^tli|MlY^-t Mf^^ - N' 
X'hi>. -t^t>ib. *fi^Vg-^3 6<7)Ete#Sr(5'EIte§ 

# $ ^xo-? Q ' £73^4S htMz^y —fl^^ ^hJU 
1 1^:;' h;i.t ' t^rl) j: 3 xjtT^v h 3 5-^mijmi¥^ 
h%j<r>xhh. 

[00 6 5] —-^m\'^^— Y3{t^ 01 1 t;^-r J: 3 
^>?i^g-:h3 6^|&^^§-t^>^cJ*-^>y-;L'3 7<7)5fe5S 

^y— 3 7 O'^^' h;H lia;}t >y h 3 5 £7)JffiS*S0± 

F'-CSbl., -f^^b*?, -f-^^b-fe.. /iti/^'a-^3 6c73lllte 

6? @te§-i^7^^«-^. ^y-;^«■SQ^i5:lM^l^_h 

b ;P t b/t- 1 c7)^ S ffiJt Six -1. J: 5 n.ii" y b 

[0 0 6 6] iJt. ±iE3-:>(?)l!(f^^-Ki7)fl]0#i 

-r-i"-^>-^''4l'-y^X4 7±tlEM§ti.?"c^-^f^ 
\,Zi:.'0'\^o^}iifiX%h. 

[00 67] (*}iM6 ) *^Bfl«lt5l<ll9aVlf5l<Jl 

1 Oi2iK(7)^0Bo-SI56Mfco(,^Tiai 1 tc«-:5'#fJiBB 

-r^g.. HI 3ti::*;^0JO^^i:^l.— ^Hffln^-y hi^ 
XxASr^LTfeO. 3 8ti:6iAJK$r*-r§n;i<>y h 
T^O, 3 9«2iiS^%-r.|)'1t>^>3-^. 4 0til 



1 3(3:^-ri^XxAtfcUTti. a;lt>y h3 8h*fS^> 



6 vz'^mm\w fv-^t^'m.m ssst^ltv^i.. ^^^i* 
cr^vmm^y)v~y'^x-n'^mhxii< « cic7)£«tcj; 

[0068] s fc. ±immm\'^y)v--r<7:>m'omx. 

[0069] 
[%03OS!lS] 

( 1 ) ±.mcrmmmit^i^mi^i)^^j:ko\,z^ v^e^z.^ 

^>Bj^>3&^^j:3tc, mmiLWA%htz)sbcr>m.-^.m.im 
[0070] {2) ±.m<7ymMm3t-i^mi^-b^ti:i^o 

^(^^m^-^^^^—i^^iitizm^com^mi^y'ay 
b° ^ ix- coimm^^^M^tLfzm^tizii i -^t t gt# 

[007 1 ] (3) ±mc'ymmm4i)^i^m^^^^j:J:o 

-y bffl^r 1 1 tiJjitTn^-^ AiJc^Bttiatt-S-^- 
mi¥y°n^'^j>.m^mi,zi}t,fhmwnzx i> 7-/1^ a v 

[0072] ( 4 ) ±M<^mmm3tf-t>^iyb>^£i. 3 

m^^'^^m^'^-y^h. ^-'^ a.]y~i^imw^tfz 

^^2cD^~'CAV—^(D^Wki>-'h^tzW.lcr>'7::^ 

tr A 1/-^ t^lX 0 Wtt ^>tLfc^y-;W5fcsSc7)es^t^®«^ 

^ L ^ Miem 1 O-? ^ b° ^ k - Sr tS^t ^ -It S 
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[0 0 7 3] ( 5 ) Jia5tO|||ifiM6:*>A,BJ^^>*>^J; 3 
W L T V ^ !> . X-r A r^jTg i^:ltSll■^)^^^■V^- 
[01 ] *l|0HO*f*t^rS— Kllffln;i;-y h^-XxA 



[02 ] iim^mw.\(^mMmziinm\'mmcnzru 
[04] %\cfmwmz.iivrhmmm<nmim 
[06] m2co^sfew^fctti.«i#iMBj0 

[07 ] ^2co||JSM(ct>(t-l.}Wiia<7)?j|ix0 

[08 ] ISScD^MMt^tSlt'l.SSMHI^^-ryo >y ^ 



[ El 9 ] m 4 cD^5feM i3 tt S Mil ^ hfiisb<^i 

[010] m 5 toUJfiMtiitt-S. Ifif^^- K Oj 

[01 1 ] |g 5 <7)|lilffiMtCB tt -S. KJi^^ - K Oi 
6O/iA66OTffi0 2 

[012] m 5 c^HHfiMtBlt-S SM^yUlSra-f-^n -y 
i?0 

[013] l|6cOli}fiWi>f^^i:5:-l>— jSUfflnrfl-y h 

[014] ^6 co^JfiMtcBlt-S SW^JHHSr^-f-y n ^y 
^'0 

[015] ^5|t<7)— jS^ffln^fC.y bixXxA(?3TH0 

[01 6] 01 5t;^t/::-7-bAp-^ra«fflM<}iS 
Wf^**-r0 

1 6giS$-^^nd^>y b 

2 1 giJKSr*-f--l.*^i^>a^ 

4 x^'-^y^'Mlv:^'^ 

5 V—JV 

7 Ei 
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